Stress is an integral part of daily life and inevitable. This study was aimed to produce a culturally validated scale for measuring stressful life events of adults in Bangladesh and formulate the relative life change units of each event. The study used qualitative research, including a focus group and questionnaire, as well as quantitative statistical analysis in the validation process. Researchers first developed a provisional scale with 62 items that were translated in Bangla through a translation exercise. Using an open-ended question along with this provisional scale on 518 (260 rated on imagination and 258 on experience) subjects, researchers developed Dhaka Stress Scale-Adult with 58 items and the predictive interpretation of the overall score was made. Content validity was found excellent as I-CVI was 1 except 3 items and S-CVI was 0.91. In factor analysis on the two-factor model, no item had salient loading on more than one factor and there were 3 items failed to load on either factor. The correlation coefficient was 0.84 between this scale and the Presumptive Stressful Life Events Scale. In term of reliability, Cronbach's alpha values were ranging from 0.53-0.88. The scale is simple to administer to assess stress and usable for both clinical and research purpose.
Introduction
The stress is an integral part of human existence and inevitable. A life event is considered as stressor when it causes specific and significant psychological and physiological arousal that occurs when it threatens the ability to cope adequately. Stressful life events have long been linked with the development of psychological distress. 1-2 Several studies have demonstrated that stressful life events have been associated with the later development of depression, 3 selfharm, 4 schizophrenia 5 and anxiety spectrum disorders. 6 Studies have also looked at symptom severity and stressful life events. 7 The attempt to establish the causality between stressful life events and the development of mental illness, several authors have examined the interplay between stressful life events, vulnerability to these, and the later development of mental illness as part of the stress-diathesis model. 8 In Bangladesh, significantly higher rate of stressors both in frequency and severity was found in self-harm, 9 depression, 10 schizophrenia 11, 12 , myocardial infarction, 13 psychiatric disorders in female garments worker, 14 and dissociative (conversion) disorders. 15, 16 All these findings are consistent with the view that stressful life events have a positive association with the disorder in term of etiology. In these studies, Western and Indian screening tools such as Severity of Psychological Stressors Scale (SPSS) of DSM IV, Social Readjustment Rating Scale (SRRS), 17 and Presumptive Stressful Life Event Scale 18 were used to measure stressors. The researchers mentioned the difficulties and limitation of these scales as some of the measured stressors were not culturally suitable in term of inclusions and severity ratings. Alternatively, these scales lacked some stressors which were perceived as stressors in Bangladesh. For these reasons, most of the authors modified the scales to some extent before using. These efforts did not ensure overcoming limitations.
Several studies have attempted to evaluate the cultural validity of stressful life events screening scales. The SRRS was found to be culturally validated in Japanese 19 and Malaysian 20 groups in the US. Attempts have been made to validate the SRRS in several different cultures and languages, with a variety of different methodologies employed, with no single gold standard. Several authors have attempted to use the original Holmes and Rahe techniques. 21, 22 A study in Spain attempted to validate the scale by rating a Spanish-translated and amended version of the scale, with a 1-100 point potential life change unit score assessed in the survey population. 23 Another study has used focus groups and surveys. 24 In India, perhaps the most relevant attempt was developing a scale though SRRS cultural validation. 18 None of these scales was found culturally suitable in the context of Bangladesh as experienced and judged by the researchers and thereby could not assess stress more perfectly. The objectives of the study were to produce a new culturally validated stress scale for assessing stress in Bangladeshi adults, to estimate the mean number of stressors experienced by adult population in the past year and to provide a quantitative estimate of stress expressed in mean stress score as experienced by Bangladeshi adult population on each specific psychosocial stressors.
Materials and Methods
This was a mixed methodological i.e. qualitative and quantitative type of study conducted from July 2015 to June 2016.
Scale formulation
Stress items of Dhaka Stress Scale-Adult (DSS-A) were selected from Social Readjustment Rating Scale-SRRS, 17 Presumptive Stressful Life Events Scale-PSLES, 18 all the relevant research on psychosocial stressors in Bangladesh and extensive clinical experiences of researchers to construct a culturally relevant primary list of stressors.
Focus group discussion
A focus group involving 10 mixed mental health professionals (five women and five men) familiar with working on those with mental distress and life stressors. Among them, one was 65 years old; three were 55-60 years old; three were 40-50 years old and three were 30-40 years old. They were of different professional backgrounds and experiences: five psychiatrists, three clinical psychologists and two psychologists. Informed consent was taken from the participants of the focus group in written format, explaining the research, purpose of research and their expected role. The participants were informed that they could leave the group at any point, including after consent has been given. In total, five sessions of focus group discussion were held in May and June, 2015. Each session was for 90 min with a 10 min break. It was an adequate length for a group of ten professionals to provide saturation for the research topic. The group was moderated by the primary investigator, with a supplementary researcher. The group discussion took place in English as a primary language, with Bengali used where appropriate. The focus group was participant lead, with the moderator ensuring that the focus remains on the primary research questions. The discussions were audio-taped that agreed by participants, and transcribed verbatim for analysis. The recordings were securely stored until transcribed and then destroyed. The transcription did not contain information that could allow individuals to be linked to specific statements. Confidentiality was strictly preserved. The preliminary list of stressors was available during the focus group to guide the discussion. Through the focus group discussions, the researchers gathered information about possible life stressors not relevant to Bangladeshi adults and identify additional life stressors that need to be added to generate provisional DSS-A.
The moderator initiated the discussion with the welcome address and asked the group members to give their input one by one. Moderator recited all the stressors included in the list. Then asked the group members to identify the possible life stressors not relevant to Bangladeshi adults. Most of the items of the provisional list were agreed by members. Some of them were discarded because the members argued that they were not culturally appropriate. The members explored some new stressors appropriate for our culture and were not on the list. In this way, at the last sessions of focus group discussion, data were transcribed and researchers got some culturally relevant stressors which added and some stressors were discarded from the provisional list. Following stressors were discarded as it has been agreed that these are either not relevant to adults in Bangladesh or incorporated and merged into another suitable stressor item. From Homes Rahe Scale, discarded items were: marital reconciliation, change in the health of family member, change in financial status, foreclosure of mortgage or loan, change in sleeping habits, vacation, and Christmas. From the Presumptive Life Event Scale, discarded items were: property or crops damaged, prophecy of astrologer or palmist etc, marriage of daughter or dependent sister, major purchase or construction of house, death of pet, appearing for an examination or interview, unfulfilled commitments, change or expansion of business, begin or end of schooling, change in working condition or transfer, change in sleeping habits, birth of daughter, reduction in number of family functions, change in social activities, change in eating habit, going on pleasure trip or pilgrimage. Following stressors are added as it has been agreed that these are relevant to adults in Bangladesh: spouse lives abroad for occupation, extreme job dissatisfaction, extreme workload, illegitimate pregnancy, failure to go abroad for employment/education, having only daughters (3 or more), lack of recreation, further marriage of husband, recurrent physical abuse/assault, lack of family support, serious mental illness of family member, financial constraints, concern about son and daughter's study, excessive internet/mobile abuse of a family member. Culturally relevant stressors for adults generated by the focus group discussion contri-buted a lot to the development of a culturally validated screening tool and thus 62 items provisional DSS-A has been prepared.
Translation exercise
Provisional DSS-A then translated and backtranslated to Bangla and English by four psychiatrists and psychologist having competency in both Bangla and English and four language experts according to the guideline proposed by Beaton et al. (2006) . 25 After random ranking of items, this provisional DSS -A with 62 items was pretested to resolve discrepancies and considered for data collection.
Data acquisition
This part of the study was conducted in the outpatient departments of all disciplines of faculty of medicine except Department of Psychiatry. A sample of 518 subjects, who are the caregiver of patients, consisting of both males (n=266) and females (n=252) of different socio-demographic status was enrolled randomly in this study after obtaining informed consent. Inclusion criteria were that they had no history of psychiatric illness in their life and no physical illness within 3 months. Of the sample, 260 subjects were asked to rate the imaginary stress that they have experienced each event though they had not really experienced that item of the provisional DSS-A in a Likert scale ranging from 1 to 5 where 1 represents not at all stress, 2, 3, 4 and 5 represent a little stress, a mild amount of stress, a moderate amount of stress and a great deal of stress respectively. In the original version of the scale, mean stress scores were presented after multiplying of these range of severities with 20. Another 258 subjects were asked to rate only those events of the provisional DSS-A which they had actually experienced in the last year in the same way. Every subject was requested to add additional events in the blank space which were not on the scale. Several responses were received from both imagined and experienced group. These were considered and evaluated carefully and the majority of these were discarded as the items were either included in one of the items already existing in the provisional DSS-A or were chronic/ongoing or were a description of a state or too vague to be included. Only two stressors were included namely, not yet get married despite appropriate age and victim of gender discrimination for analysis.
Scale validation
The two principle psychometric properties namely reliability and validity for this scale were measured. A 6-membered expert committee (psychiatrists having competency in both Bangla and English) reviewed the DSS-A. They provided their valuable opinion about face validity. Content validity was assessed by the item-level content validity index (I-CVI) and the scale-level content validity index (S-CVI). Content validity indices were assessed by three psychiatrists. Each expert rated each item either 1 (not relevant), 2 (somewhat relevant), 3 (quite relevant) or 4 (highly relevant). Then, for each item, the I-CVI was computed as the number of experts giving a rating of either 3 or 4 (thus dichotomizing the ordinal scale into relevant and not relevant), divided by the total number of experts. The S-CVI was measured by averaging calculation method (S-CVI/Ave), i.e. by the average of the I-CVIs for all items on the scale. The scale was judged to have good content validity if the I-CVI = 1 for each item and the S-CVI/Ave ≥0.9, as recommended by Polit and Beck (2006) . 26 Internal consistency was assessed by Cronbach's alpha (Drost, 2007) . 27 An instrument that is used clinically should have a coefficient alpha of 0.80 or higher often closer to 0.90. Cronbach's alpha should lie between 0 and 1.
Values are usually expected to be above 0.7 and below 0.9. Alpha below 0.7 broadly indicates poor internal consistency and above 0.9 suggests that the items are very similar and perhaps fewer items could be used to obtain the same overall information (Peacock and Peacock, 2011). 28
Data analysis
Data analysis was performed by statistical package for social science (SPSS), version-20. Statistical analysis was done using frequencies and percentages and by applying Spearman's rank correlation test, Intra-class correlation coefficient and t-test. All tests were two-tailed and p<0.05 was considered statistically significant.
Results

Sample characteristics
Participants characteristics are depicted in Table I . Of the sample, 266 were male and 252 were female. The male: female ratio was 1.06:1. Their age ranged from 18 to 80 with a mean of 32.6 (SD=10.7) years. Almost half of the respondents were married (48.8%) and only 15 were separated. Among the subjects, 373 were from the urban background and 145 were from rural. Most (95.9%) of the subjects were Muslim (95.9%), only 1 case was Buddhist. Of the cases, 168 were service holders, 124 were student, 101 were housewives and only 2 were farmer. About educational status, 35.5% of them were graduate and only 12 persons were illiterate.
Life events experienced in last year
The mean of total numbers of life events experienced by the Bangladeshi people was 4.1 with a range of 3.5-6.4. Of the cases, the 51-60 age group experienced the highest numbers of life events with a mean of 6.4. It was 6.2, 5.3 and 5.2 in the 41-50, 60+ and 31-40 age groups respectively. This figure revealed that an individual experienced an average of four stressful life events in a year without having any psychiatric disorder. Female cases experienced slightly more life events (5.1) than male (4.7) with a ratio of 1: 1.08. Widow/widower, divorced and separated people also experienced more life events than married and unmarried people as expected.
Frequency of different life events
In this study, some events were commonly experienced by most of the respondents among the experienced group (n=258) but produced less stress such as marriage (196), gain a new family member (134), financial loss (115), lack of family support (113), lack of recreation (107), broken affairs (99) etc. Some events not though experienced by most of the cases but produced severe stress such as death of spouse (34), extramarital relationship of spouse (54), divorce (22), death of a child (22) , further marriage of husband (17) .
Individual stress score
DSS-A is shown in Table III . It contains 58 stressful life events. Bangla version of DSS-A was also prepared with the same contents. We assigned a cut -off score of 30 for this scale. The life events having life change units less than 30 were deducted from scale such as not yet get married despite appropriate age, the victim of gender discrimination and trouble of receiving health service and thus forming final version of DSS-A with 58 items. The items in the scale were asked to rate in terms of mean stress experienced or emarginated by a person in a Likert scale ranging from 1 to 5. Mean stress scores are presented hereafter multiplying the original mean with 20. In this scale, death of spouse perceived as most stressful life event with a mean stress score of 96 and gain a new family member ranked as least stressful life event with a mean stress score of 33. The items are ranked according to decreasing in the severity of perceived stress. In case of same mean stress score, we considered the fraction of that score. The type or area of stressor is shown in Table IV . The individual stressors were grouped into nine types according to the social area of activities. Again, these areas were ranked according to decreasing in severity of perceived stress. Of the nine types, the financial area was ranked as most stressful area with a mean stress score of 85. The stressors related to the conjugal area was next to the financial area with a mean stress score of 82. The mean stress score of other seven areas was ranged from 75 to 63 indicates that these social areas also produced a lot of stress on life.
Mean stress score according to the area of stressor
Validity and reliability
Six member expert committee (psychiatrists having competency in both Bangla and English) reviewed the 58 items of DSS-A and they agreed with each other that the design was understandable and surface appearance was acceptable, the design made sense to them, they appreciated the implication, the item was able to measure what it was meant to be measured, the scale as a whole able to measure what it was meant to be measured. Table IV shows that the correlation coefficient was 0.838 which reflected a very strong positive correlation between two scales. Moreover, the correlation was statistically significant as p value was <0.001.
Content validity was assessed by three psychia-
Concurrent validity was assessed between PSLES and DSS-A.
Cronbach's alphas were calculated from various permutations of the DSS-A (Table IV) . Internal consistency for the 58 items DSS-A was 0.83. DSS-A was explained by the two-factor model. The first factor consisted of 28 items with salient loadings (>0.40). The second factor consisted of 31 items. No item had salient loading on more than one factor and 5 items failed to load on either factor. Cronbach's alpha of different stress areas was ranged from 0.53 to 0.88. All social areas were moderate to strongly correlated with each other except physical illness/injury and other areas which were weakly correlated. The term "communality" for a given variable can be interpreted as the proportion of variation in that variable explained by the two factors. For example, communality = 0.74 implies that 74% of the variation death of a child is explained by the factor model. Communalities of 58 items were ranged from 0.36 to 0.85. Communalities of 9 items were slightly below than the expected level.
Discussion
The present study was conducted to develop a new scale: DSS-A to measure stressors of the adult population in Bangladesh. Sequential system approach for a scale development was followed in the construction of the current scale. 29 Firstly, items of the scale were constructed through reviewing of related studies and focus group discussion. Then items were selected finally for the scale and the mean stress score was calculated through the item analysis of field data. Finally, the psychometric properties of the scale were assessed and established.
The study design to develop this scale was adopted following the tasted design of other developing other stress scales of similar nature. 17-19, 21, 23, 30, 31 The DSS-A is designed to identify stressful life events experienced by normal adult population of Bangladesh in the past year and measuring the types, frequency and quantity of stressors but can be used for any time frame to life long. It has both Bangla and English versions. It is a self-reported scale applicable for either sex of above 18 years of age. It comprises 58 items that are rated on given mean stress score and takes 15-20 min. The items are rated on given mean stress score on the left of each event. If the person experienced that event in the past year, is written that number on the blank space to the right. If any event happened more than once, is multiplied for each occurrence. The simple sum of all items rating constitutes the total score. On the basis of the other valid stress scales and research reports, researchers have extrapolated the general guidelines of interpretations of the overall scores of DSS-A. Score 150 or less suggesting mild level of stress, score 151 to 300 suggesting moderate level of stress and score 301 or more suggesting severe level of stress. Thus, it can screen the potential risk population. However, this interpretation is not absolute because of the large differences in each person's ability to cope and particular reaction to stress, and because of the lack criterion referred validity tasted on large healthy as well as sick population. Therefore, the interpretation should be considered as probable and approximate.
In the present study, 58 stressors of diverse nature were included as items of DSS-A. Higher ranking top 10 stressors in descending order were death of spouse, extramarital relationship of spouse, divorce, death of a child, further marriage of husband, death of a close family member, imprisonment or jail sentence of self or a family member, having no children, marital discord and serious illness of child. All these stressors are of familial category. This finding simulates with the report of most of the representative studies on normative and sick population. item construction was further strengthened by careful analyzing the identified psychosocial stressors in the relevant research in Bangladesh and the clinical experience of the researchers. The items were cross-checked and finally considered by a series of focus group discussions of the experts and analyzing the item proposals of the subjects. According to the cut-offs of the mean stress score for each event and loading of each item, the items were finally included. Therefore, it can be said that the items of this scale are culturally relevant obtained through a sound systemic way.
In this study, Content validity was excellent as item -level content validity index (I-CVI) was 1 except 3 items and scale level validity index (S-CVI) was 0.91. According to Polit and Beck (2006) , 26 the scale will be judged to have excellent content validity if the I-CVI=1 for each item and SCVI≥0.9. So, the content validity of the DSS-A was excellent as both I -CVI and S-CVI were within expected level. In the factor analysis of two-factor model, no item had salient loading on more than one factor and three items failed to load on either factor. According to these criteria, each factor obtained in the present study appeared stable. A similar finding was observed by Deacon 18 reported that a significantly higher rate of life events experienced by females. The possible explanation of excess of stressors among women is the presence of certain vulnerability factors with them blended with the sociocultural factors.
This study has some limitations. The sample size was not large enough, collected from an urban tertiary hospital setting who were caregivers of patients. A random selection of a large community sample from multiple areas could overcome this drawback and lent high content validity to this scale. The stressors loaded based on the response and rating of the subjects of the study and thus unless the measure is further validated with a large sample, the findings of this scale are also prone to various biases.
DSS-A is the first culturally appropriate and valid and reliable scale in Bangladesh to assess stress among adult population developed both in English and Bangla. It is based on sound methodology and provides a methodological foundation for a similar type of research. The stressors of this scale are culturally loaded, thus suitable for assessing stressors in Bangladeshi culture. The reliability and validity of DSS-A need to be evaluated across national samples. Further, the stressors of people with a psychiatric disorder and general medical condition should be studied to evaluate its psychometric properties as well as its ability to identify the vulnerable group for treatment and prevention.
Conclusion
A new measure of psychosocial stressors among adults using mixed-methods is developed. Results suggest that the new scale is culturally valid and reliable to measures the stressors among Bangladeshi adults. 
